clinical diagnosis of the nature of the brain lesion possible, and as regards the spinal cord, Stanley Cobb, Lhermitte and Cornil have noticed nevi about the trunk at the level of the medullary lesion. In the last few years a number of cases have been described in which, besides trigeminal naevi, homolateral pial angioma, showing calcification in skiagrams, and a unilateral buphthalmus (or glaucoma) together form a characteristic syndrome, often seen in young children, in a few cases (Kufs) with a family history. A hemilateral, local, vascular malformation of cavernous type, situated at the brain surface and in the skin, is evidently present. This cavernous angiomatosis of the brain and skin (called in France " syndrome neuro-cutan6 ") is apparently quite different from the capillary angiomatosis of cerebellum and retina, described later.
I shall not discuss this cavernous angiomatosis of the brain and skin, as most of the research in that field has been done in this country by Dr. Parkes Weber and others, and a detailed survey from an ophthalmological point of view has recently been given by Dr. Ballantyne. I will only say that in Scandinavia similar cases have been observed, that Krabbe has published this year four cases, in which X-ray examination disclosed calcified meningeal angiomata, and that in three of these four cases the patients had naevi of the face, whereas no buphthalmus or glaucoma was present; all the patients were adults. Now we pass to a discussion of the second of the major groups of vascular growths, namely, the lesions which are unmistakably neoplastic and composed of blood-vessel elements. Cushing and Bailey call them hemangioblastomata; in France they have been termed "angior6ticulomes " by Roussy and Oberling; in my first publication the expression "angioplastic tumour" was used.
These tumours are not very rare. Besides the cases collected in Cushing's and Bailey's monograph, a number have been'reported by Dandy, and in this country by Sargent, Greenfield and others. I have met with seventeen cases. As interest in these growths is of recent date, it would perhaps be wise to postpone the question of their frequency till more experience has been gained.
Their favourite site is in the cerebellum; sometimes they are met with in the medulla oblongata and the spinal cord; they have not as yet been found in the hemispheres. Their appearance to the naked eye may be vascular or not; often there is a certain yellow colour caused by the lipoid infiltration of the tumour. They may be compact, encapsulated lesions, but frequently they are more or less cystic. These cysts may be situated in the tumour itself or in its neighbourhood, and most commonly there is a single large cyst with a small mural nodule in the wall, as this slide ( fig. 1 ) with schematic figures of four cases, shows. (The angiomata are dark and the boundaries of the cysts marked with the dotted line. A frontal section through the cerebellum in one of these cases [ fig. 2 ] presents the cyst with the fluid fixed by formalin as a gelatinous content and with a tiny angioma embedded in the wall.) Miscroscopically these growths usually show a sharp demarcation between the tumour and the nervous tissue. They are composed of blood-vessel elements with a more or less marked tendency to form vascular channels and spaces, bu't differ from ordinary capillary angiomata in having an abundant intercapillary tissue with swollen fat-laden endothelial cells. Thus we meet a structure known as heemangio-endothelioma, and when the tumour is highly cellular and the capillary spaces are indistinct, a true diagnosis is not always easy; hence these tumours have been described in medical literature under a variety'of names. Cushing and Bailey have called attention to the fact' that in these cases Perdrau's silver nitrate stain reveals an elegant network of reticulum, peculiar to this kind of tumour, and showing that they are mesodermal in origin. A recent restudy of myown material has fully confirmed the great -adaantage of the Perdrau staining, as is clearly apparent from these slides ( fig. 8 ). In most cases this intercapillary tissue is rich in fat-laden elements, called xanthomatous cells. This is apparently not a sign of degeneration but is to be ascribed to disturbances of circulation in the tumour tissue accompanied by stagnation of lymph rich in lipoids which are phagocyted by the endothelial tumour cells and thus transforrmed into foam cells.
Another striking feature is the tendency towards cyst formation. Microscopically there is a highly exudative power in these h8mangioblastomata marked by the emerging of a plasmatic transudate here and there in the tumour tissue. There may be smaller cysts in the growth itself, but more often the cyst is situated in the nervous tissue, adjacent to the tumour, and forms the far larger part of the lesion. The explanation is probably that the nervous tissue, owing to a lack of lymphatic vessels, cannot get rid of the fluid produced by the angioma, and thus a cyst is formed with walls consisting of compressed glia without an ependyma. That the mural tumour is the source of the fluid is clear from the fact that only operative excision of the growth keeps the cyst from refilling. Certainly the fluid of cysts with a glioma in the wall, another. kind of cystic lesion rather like the angiomatous cysts, has the same vascular origin, and in this connection attention may -be called to the fact that cerebellar tuberculomas, which are deficient in blood-vessels, never give rise to cyst formation. When the hwmangioblastomata are situated in the medulla oblongata or the spinal cord, the cyst formation only attains modest proportions, but occurs in most cases.
The haemangioblastomata are most commonly solitary tumours, but not seldom there may be multiple cerebellar neoplasms or co-existing growths in the medulla oblongata or the spinal cord. This suggests a congenital anlage, and the microscopic picture which reveals the embryological type of the tumour cells points in the same direction. Thus Roussy and Oberling have found evidence of hmmopoiesis, a circumstance that Cushing and Bailey, as well as myself, have sought for in vain. A vascular anlage in or adjacent to the posterior end of the fourth ventricle (velum medullare posterior) may be regarded as the source of the hmmangioblastomata in the hind-brain. Here a rich capillary network is developed in the third fcetal month; later it takes part in the formation of the vascular plexus of the fourth ventricle and also forms the peculiar areas in the extreme posterior end of the ventricle, which are described by Wislocki and Putnam under the name of "areae postremte." At that point small circumscript heemangioblastomata are occasionally present.
But the'story of the htemangioblastomata does not end here. The underlying early maldevelopment causing these tumours may also in certain cases give rise to a more general systemic disorder, a capillary angiomatosis of the central nervous system; besides the vascular growths in the hind-brain and the spinal cord, there may be angiomata of the retina and co-ordinated malformations or tumours in the somatic organs, such as a cystic pancreas, cysts of the kidneys, and hypernephromata of the kidneys or the suprarenal glands. These abdominal lesions never cause symptoms during life. They may be compared with the peculiar co-ordinated growths of the somatic organs found in tuberous sclerosis. These abdominal lesions, associated with capillary angiomatosis, are not vascular as far as I have observed. Thus the tumours of the kidneys or the suprarenal glands are of a benign hypernephroid type and the multiple cysts of the pancreas and the kidneys are not angiomatous. The cystic pancreas ( fig. 4) is, in adults, almost pathognomonic for the syndrome.
The angiomata of the retina, long known by ophthalmologists under the name of v. Hippel's disease, offer far more interest clinicallv. The true nature of the lesion was first recognized by Treacher Collins in 1894. As an ophtbalmological survey of this subject is also to be give.n, I shall, not discuss the retinal angiomata at length, but shall concentrate upon the histopathology of these tumours. The explanation of the difficulties met by ophthalmologists in recognizintg the nature of the lesion, is apparently the occurrence of secondary changes. The process slowly advances during many years, with the formation of a reactive gliosis, proliferation of connective tissue, separation of the retina, and so on. All these secondary changes serve to conceal the nature of the primary lesion, making, as they do, a strong likeness to Coat's " exudative retinitis."
On account of this, the microscopic diagnosis is often rather difficult, and now and then a]most impossible; I can confirm this by experience from two cases of my own and from the examination of the eyes of about ten other cases of v. Hippel's disease. Recently I have tried Perdrau's stain on these eye lesions too, with the same good result as for the cerebellar hmangioblastomata. Figs. 5 and 6 permit a comparison between retinal angiomata stained by common methods and by Perdrau's silver impregnation. The diagnostic value of the latter method is high. Only fresh cases without secondary changes can be of decisive importance for determining the nature of the lesion. Such cases have been described by Brandt, Wohlwill-Schuback and the speaker, and they all agree on the purely vascular character of the tumours. A primary " angiogliomatosis " cannot be found. Meller's and Marburg's recent paper does not alter this conception, as their interpretation of the case in question cannot be correct. This is shown by the pictures in the article also explains why 25 per cent. of the cases of v. Hippel's disease give symptoms of a brain complication.
It is of great interest that the condition in about 20 per cent. of the cases has been found to be familial. Most pronounced are the two instances reported by Rochat and by M0ller from Lundsgaard's clinic. In both these families the disease affects three generations.
In most cases there is no coincidental retinal lesion, and the cerebellar angiomata are solitary, just as the tumours of the acoustic nerve may be part of a general neurofibromatosis, but more often occur as solitary growths. A clinical pre-operative diagnosis of a cerebellar lhimangioblastoma is possible from the demonstration of a retinal angioma, or a family history, or both. Such were the circumstances r ... (3.) 1 ' S in M0ller's beautiful case, the first, so far as I know, in which the pathological diagnosis was made before operation. Dandy says of these tumours that surgically "they offer more than any other tumour of the brain." The excellent results of Cushing, Sargent, Dandy and others with patients observed for several years seem to show the possibility of a definite cure. But one must always keep in mind the possibility of the occurrence of a multiple lesion and the development of another angioma, as is probably the situation in M0ller's case, which the first lesion was successfully operated on. In rare cases the heemangioblastomata have been situated in the spinal cord, usually producing cavities there. The cases of Tannenburg and Schuback seem to be true tubular gliomatosis co-ordinated with a vascular growth, while in the other cases the cavity formation corresponds to the genesis of the cerebellar cysts. On this account it would perhaps be wise to be restrained in using these cases in explaining the pathogenesis of syringomyelia.
Lastly I would only mention that in certain other brain tumours there is occasionally found an abundant vascular proliferation, which forms a great part of the lesion and must not be overlooked. For example there are gliomata often small and circumscript, where a coincidental disturbance and growth of both the blood-vessel elements and the glia are suspected. One would almost feel inclined to call these tumours "naevi glio-vasculosi." On the other hand Bailey has found that in rare cases the meningiomata may develop into growths of an angioplastic type. Further research in both these problems seems necessary.
In conclusion: I have adduced good evidence that the subdivision of the vascular growths into two major groups, angiomatous malformations and hemangioblastomata, has been well established and means a great improvement, both clinically and pathologically. Further I have shown that each of these groups includes a general systemic disorder, the first, a cavernous angiomatosis of the brain and the skin, associated with buphthalmus, but with no underlying angioma causing the eye lesion, and the second, a capillary angiomatosis of the cerebellum and the retina with coordinated characteristic lesions of the abdominal organs.
Thus both these systemic disorders, although probably related and rather alike, clearly differ, and as we have never met with a coincidental occurrence of these two conditions in the same family, it would be better at the present stage not to mix them up with each other. Sir Percy Sargent: It has long been known that the "blood-vessel tumours" of the central nervous system (leaving true aneurysms out of consideration), fall into two main groups : (1) Those composed obviously of blood-vessels, and (2) those wbich consist chiefly or wholly of angioblastic tissue. The grouping of these tumours under the names haemangioma and hemangioblastoma, although convenient for clinical purposes, should not, however, be too rigidly insisted upon. Not only are they related to one another, but they, doubtless, also have affinities with certain vascular gliomata and endotheliomata.
The masses of abnormal vessels which constitute tumours of the first group are usually spoken of as either arterial or venous, but both in their appearance to the naked eye, and microscopically, they are remarkably alike. It is very difficult to tell by inspea4on alone whether the vessels of which they are composed should be called arteries or veins; the walls are extremely thin, and they bleed with amazing ferocity when wounded. I think it is best to call such masses of vessels haemangiomata without attempting to specify whether they are arterial or venous. They clearly belong to the pia-mater, and are usually superficial, although in some instances deep extensions have been noted. I have encountered in the operating theatre six cases of hamangioma on the surface of the brain; in five the situation was either temporo-parietal or temporo-occipital, and in one it was cerebellar. In 370 8f the cerebellar case the condition disclosed by operation came as a complete surprise;
in the others it had been suspected beforehand, either from clinical signs-such as audible bruit or variability of symptoms-or from the radiographic appearances of extremely vascular superjacent bone, such as we are familiar with in some cases of vascular endothelioma. It is difficult to know what, if anything, should be done when such a mass of vessels is exposed. In two cases I did nothing, and the patients remained much as they were before operation, except that the headaches have gone. In four I ligatured many vessels, SiDgly or en masse; some more or less temporary increase in paretic symptoms resulted in every case, and of the two in which an audible bruit was a prominent feature, only one was materially benefited. Subsequent ligation of the common and internal carotid arteries in one of these cases gave only temporary relief. The surgery of 'this particular class of case, has, therefore, in my experience, been very disappointing. All my patients are still alive, one after nearly ten years. It is said that these patients usually succumb to haemorrhage from a ruptured vessel, and, indeed, when one realizes how thin are the vessel walls, and how furiously they bleed when wounded, it seems remarkable that a fatal termin"ation is solong delayed.
Turning now to the somewhat similar condition found in the spinal cord, I have operated upon six cases, all in the lower thoracic or lumbosacral regions. By contrast with the cerebral cases, the vessels of the angiomata of the cord appeared always to be veins and not arteries. In regard to diagnosis, the clinical history may be of the utmost value, and the most striking feature is the remarkable manner in which the symptoms may varv from time to time.
In one of my cases the symptoms varied from day to day and sometimes even from hour to hour. The length of history during which " attacks " occur from which more or less complete recovery may take place is another striking feature. Thus, in a case recorded by Spiller and Frazier (Arch. Neurol. and Psych., 1923, x, 29) there was a period of eight years between two " attacks" during which the patient was quite well. In another recorded case the history was spread over twenty-four years, and during this time there was a period of four years in which the patient was considerably improved. In one of my cases symptoms had been present for four years, and there had been several periods of well-marked improvement.
The cerebrospinal fluid was examined in three of my cases. In one it was of a golden-yellow colour and contained 06% of protein; in another it showed slight increase of globulin, with thirty small lymphocytes per c.mm.; in the third it was pale yellow, and contained 0-1% of protein with five cells per c.mm.
The characteristic variability of the symptoms makes it difficult to estimate the value of operative interference, and it is at least doubtful whether any real benefit was derived from operation in any pf my cases. In so far as the symptoms may be due to compression, which may be assumed to vary from time to time with congestion or cedema, the decompressive effect secured by opening the theca and leaving it unsutured, may be beneficial; but it is clear that the symptoms are not wholly produced by mechanical pressure, and that they are more probably due to circulatory disturbances in the cord. Whether any attempt ought to be made to remove, or to cause thrombosis in the veins of the angioma I am not prepared to say, but the risks of serious injury to the circulation in the cord would seem to forbid any such procedure. The mere ligation of several of the veins, which I have practised, seems to he harmless, but ineffective.
I have also encountered a very curious case of a thrombosed aneurysm upon an artery of the pia-mater in which the clinical signs were those of a spinal tumour at the. seventh cervical 'segmental. level. An -attempted lavminec1iemy had to be abandoned on account of hbemorrhage, and at the post-mortem examination it was found that the cervical muscles, vertebrEe and membranes were permeated by innumerable large arterial channels, the whole forming an immense plexiform angioma or cirsoid aneurysm. The vessels within the spinal cord were unaffected. Examples of what are called simple serous cysts are to be found in many museums, but in the light of the cases which we are now considering it is at least probable that some of these are in reality cysts connected with tiny ha3mangioblastomata which have escaped observation. Virchow described a cyst which had a demonstrable communication with the fourth ventricle, and he regarded it as a developmental ventricular anomaly; easily explained by the manner in which the cerebellum is developed. Doubtless, too, parasitic cysts are sometimes found.
But the majority of cerebellar cysts-are connected with either gliomata or simple haemangioblastom.ata, and it is probable that the latter are at least twice as common as the former. The recognition of such cases is no new experience, and I will give a brief abstract of an early observation of the greatest interest.
A healthy girl, 20 years of age, attended the London Hospital with a history of failing vision for three months. It was recorded that her sister, who had had two previous fits, died in a seizure without regaining consciousness. There was also a clear account of a severe head injury sustained by the patient herself seven years previously. On examination what was called double-optic neuritis was present, and the vision gradually deteriorated while the patient was under observation, until she became totally blind. It was noted that there was no defect of co-ordination, no weakness of the limbs or nystagmus, and it is recordedthat: "The most striking clinical feature of this case was the remarkable intermission of the symptoms." The patient died suddenly, and the account of the post-mortem examination states that there was in the right cerebellar lobe a smooth-walled cyst one inch by one inch and a half in diameter containing clear, serous, yellowish fluid. In its outer wall was a tumour, the size of a shilling, which, on section, showed a firm, yellowish centre, merging into adjoining highly vascular parts. The outer portion of this tumour reached the surface of the cerebellum immediately under the pia-mater.
I have taken this account from The Medical Times and Gazette of 1872, and the case was reported by Hughlings Jackson. It is to be noted that he had observed nearly all the points which characterize these cases, and on which a diagnosis may sometimes be made before operation, as was done in two of the cases which I have just shown. There is first the suggestive family history, then the history of antecedent injury, and then the observations as to the mildness and variability of the focal symptoms, despite the evidence of increasing intracranial pressure. I have operated upon four such cases within the last few years. In the first two the tumours were removed at second operations; in the last two the diagnosis was made beforehand, the cyst was deliberately explored and the tumour removed. All four patients are alive and well.
Mr. E. Treacher Collins: OCULAR HAEMANGIOMATOUS FORMATIONS
ASSOCIATED WITH VASCULAR TUMOURS OF THE BRAIN AND SPINAL CORD.-Ocular haemangiomatous formations, presumably congenital in origin, occur in connection with both the retinal and the ciliary vessels. Cushing and Bailey [1] in discussing new growths connected with the blood-vessels of the brain, divide them into two classes:-(I) Those composed of fully formed blood-vessels, which they say scarcely deserve to be regarded as tumours, and term " angiomatous formations." (II) Those composed of the cellular elements of blood-vessels, which they say may without equivocation be regarded as neoplastic, and be appropriately called " angioblastomata."
A similar division may be inade in the growths occurring in connection with the retinal blood-vessels. First there are cases in which fully formed retinal vessels are unusually tortuous, or branch abnormally, a condition accompanied by little, if any disturbance of vision and which remains unchanged for an irrdefinite time. To such a condition some hesitation might at first be felt in applying the term angioma, were it not that it is often associated with undoubted angiomatous formations in the skin and mucous membrane, and sometimes with symptoms suggesting tumour formation of an angiomatous character, pressing on the cerebrum.
Entirely distinct from this class is that in which an immensely enlarged retinal artery and vein lead to and from a raised mass in the periphery of the fundus, composed of rudimentary capillary blood-vessels and inter-capillary endothelial cells, with, sometimes, cystic formations. Lindau has shown that these cases ma) be associated with similar vascular and cystic growths in the cerebellum. Retinal angiomata or tortuous fully-formed retinal vessels.-Several cases of tortuiosity of the retinal vessels have been recorded. The first, however, which I have found described in connection with head symptoms is published in the Clinical Society's Transactions for 1879 by Dr. W. Allen Sturge [21 under the title: " A case of partial epilepsy apparently due to a lesion of one of the vasomotor centres of the brain." A description of the condition of the eyes is given by Nettleship.
The case was that of a girl, aged 61, with an extensive "birth-mark" of a deep purple colour, on the right side of the head and face, extending as low as the third or fourth dorsal vertebra behind, and to the second costal cartilage in front. The lips, gums, tongue, and roof of the mouth, were all similarly affected to a greater or less extent. All the affected parts were larger than the corresponding parts on the opposite side. The right eye was larger than the left, being myopic whilst the left was hypermetropic. All the visible vessels on the surface of the right eye were larger than those on the left, whilst downwards and inwards in the front part of the ciliary region was an ill-defined purplish or lilac patch in the sclerotic. Ophthalmoscopically the right optic disc was seen to be much redder than the left, and the right upper retinal veins were very tortuous. The general colour of the choroid was darker and redder than in the left, suggesting venous capillary hypertrophy.
Six months after birth this child began to have fits of twitching in the left side of the face, arm and leg, lasting about ten minutes. When eighteen months old she began to lose consciousness during the fits, which became convulsive commencing with a " funny feeling " in the hand. Dr. Sturge attributed the fits to some vascular development on the surface of the right side of the brain similar to that present in the skin, mucous membrane and retina.
In 1882, Benson l3] and Nettleship [41 each recorded a case of tortuosity of the retinal blood-vessels unassociated with anv heemangiomatous affection of the skin or any history of head symptoms. In the following year a case, very similar to that of Dr. Sturge's, was described by Dr. Horrocks [5], also with a note as to the eye condition by Nettleship. It was that of a girl, aged 9, the right side of whose face, including the skin of the eyelids and forehead, was the seat of a port-wine-coloured nevus. The right eye showed a network of enlarged anterior ciliary veins over the sclerotic on each side of the cornea. The retinal veins in this eye were exceedingly tortuous, contrasting strongly with those of the other eye which presented a normal appearance. Since birth the girl had been subject to epileptic fits, often two or three in a day, causing clonic spasms of the left side of the trunk and limbs.
She was hemiplegic on the left side, the left arm being in a permanent state of flexion and rigidity. Dr. Horrocks suggested that possibly the blood-vessels of the pia-mater on the right side of the brain were affected and were the cause of the fits.
Dr. Stephen Mackenzie [6], in 1884, reported three cases of tortuosity of the retinal veins. In one of them, that of a woman aged 20, the main trunks of the retinal veins in her left eye were slightly dilated and twisted, being coiled round in places in a corkscrew-like manner, a few of the smallest arteries were also a little tortuous.
In her right eye the retinal vessels were normal. She had a high degree of hypermetropic astigmatism and a convergent strabismus. She complained of much pain on the left side of the head, of a throbbing, shooting character, from which she was never entirely free. Heurtelouping and the administration of bromide of potassium gave her no relief.
Work Dodd [7], in 1901, recorded the case of a woman medical student with nievi in the middle portion of the upper lip, in the middle of the right upper lid, in the left popliteal space, and a cicatricial condition of the skin, in the left frontotemporal region, left by vaccination at the site of a former naevus, several large veins being still present. The retinal vessels in the left eye-both arteries and veinswere remarkably tortuous but there were no abnormal anastomoses.
Hartridge [8], in 1901, described the case of a woman, aged 25, with a naevus of the eyelid and face and what he spoke of as a naBvoid condition of the vessels of the optic disc, affecting chiefly the veins.
These cases serve to show that tortuosity of the retinal blood-vessels, apart from any apparent neoplasm in the eye, may or may not be associated with haemangiomatous formations in the skin, and at times occur in connection with symptoms indicating pressure on the cerebrum, probably due to some similar intercranial formation. The ophthalmoscopic recognition of tortuous retinal blood-vessels might, therefore, in a case preseqRting symptoms of cerebral tumour, aid in a preoperative diagnosis, just as the presence of a retinal angioblastoma has been shown by Lindau and Cushing to aid in the preoperative diagnosis of the nature of a cerebellar tumour.
Angiomata of the mucous membranes may also be associated with tortuosity of the retinal blood-vessels. In 1917 I showed at a meeting of the Ophthalmological Society [9] a man aged 57, whom I had had under observation for six years. On the optic disc in the left eye, were several remarkably tortuous veins, the main retinal vessels running a straight and normal course. In the skin of his left lower eyelid were two separate vascular naevi each about the size of a large pin's head. In the skin of his left temporal region he had a large'mottled capillary nwvus. Since boyhood he had been liable to attacks of bleeding from the nose, the blood coming mostly from the left nostril. On examination of the nose, a small patch of dilated veins was seen on the left side of the septum. I remarked, when I showed this case, that the association of recurrent epistaxis, due to a neevus of the nasal mucous membrane, with an angiomatous condition of the retinal blood-vessels, suggested a possible explanation of the cases of recurrent epistaxis in young men associated with recurrent attacks of haemorrhage into the vitreous humour, to account for which no adequate cause has so far been found. Cases of this description were first described in a paper by Henry Eales [41] in 1881 in which he says: " In all of my own cases the calibre of the retinal vessels was unusually large in both eyes, the veins especially being dark, large and tortuous. In two of my cases the retinal veins at the periphery were found to present remarkably corkscrew-like tortuosities." Jonathan Hutchinson [42] , who also recorded several cases of this description, says that " If we can find the usual cause of epistaxis at any given age, we sball have found the cause of the intra-ocular bleeding also."
Retinal capillary angiomata or retinal angiob7astomata.-The value of pathological research in the elucidation of clinical phenomena and the development of treatment is well shown in the upgrowth of our knowledge in connection with the retinal angioblastomata. As already stated, this form of new growth presents distinctive ophtbalmoscopic characteristics, familiarity with which readily leads to its diagnosis.
The first account of the clinical appearances of the affection were described and pictured by Fuchs [11] in 1882, under the title of "An arterio-venous aneurysm." Much increased attention has been attracted to it since the publication of Lindau's thesis on " Cysts of the Cerebellum " in 1926, in which he showed that retinal angioblastomata may be associated with similar formations of a cystic nature in the cerebellum, spinal cord, pancreas and kidneys. and I propose to confine mv remarks on the subject mainly to the pathology of the affection, which raises several interesting points for discussion.
My attention was first drawn to this affection when, as pathologist at the Moorfields Hospital in 1893, I came to examine the eye of a man, John M., aged 20, blind, owing to detachment of the retina, which, shortly before its removal, had become glaucomatous and painful. He had been exhibited at the Ophthalmological Society the previous year by Dr. D. J. Wood [15] , and a drawing of the ophthalmoscopical appearances of his other (right) eye was published in the Transactions. Its vision was then reduced to six twenty-fourths, and there was a detachment of the outer part of the retina, with enormous dilatation of the bloodvessels passing to it; the vessels passing to the undetached inner part of the retina remaining unaltered. In the detached part of the retina were several irregularly-shaped patches of htnmorrhage, and in the undetached part, besides numerous small white dots, a large white patch over which the retinal vessels coursed. The first symptom of failure of sight in this patient's left eye had been noticed six months previous to its removal.
Shortly after I received for examination the two eyes of this patient's sister, Julia M., who was six years his senior. She had had good sight up to the age of 10 or 11, when it began to gradually fail in both eyes, and at the age of 12 she was quite blind. In 1892' when she first came to the hospital, both corne'e were enlarged, opaque and staphylomatous. She could not tell light from dark, and the eyeballs were exceedingly painful and tender. Both eyes were excised at the same time, their removal being accompanied by considerable haemorrhage.
I thus had the opportunity of examining pathologically three eyeballs presenting different stages of what was evidently a familial affection, resulting in rapid and complete destruction of sight. The familial tendency of the disease has been amply demonstrated in recent years by Rochat [16] and M0ller [17], who have each published pedigrees of three generations, in which members were affected, some with angioma of the retina and some with angioma of the cerebellum. I [18] published a description of my pathological findings in these three eyes in the T'ransactions of the Ophthalmological Soctety for 1894. In all I discovered a growth composed of a plexus of thin-walled capillary blood-vessels, which I located as having begun in the retina, some of the main blood-vessels of which were enormously dilated and thickened. In places the growth had undergone cystic formation, and in the sister's eyes it was mainly due to the formation of cysts in their interior that the eyeballs had become enlarged and staphylomatous. In her eyes also there had been some invasion or absorption of surrounding tissues, such as the lens, iris and cornea.
Lying between the capillary vessels of the growth I found some cells presenting an unusual appearance, of which I published a drawing, but of the nature of which I was at the time unaware. These cells had large nuclei and their cytoplasar appeared to be mapped out in a sort of honeycomb fashion. Similar intervasculm cells have since been described by other observers in connection with cerebellar angioblastomata. Lindau compared these cells to those of the xanthomata, and accordingly-speaks of them as "pseudoxanthoma zellen." Some writers have described them as "neuroglial cells of epithelial aspect," but Cushing and Bailey have shown that they contain a large amount of fat in the form of small droplets, and that when this fat is dissolved out in the process of embedding, the honeycomb appearance of the cytoplasm is produced. They say that "By careful study of the tumours it is easy to follow the transformation of the endothelial cells of the capillary network into the swollen, fat-laden intervascular cells."
It is important to recognize that these angioblastomata are neoplasms of mesoblastic tissue growing in a neuro-epiblastic structure, and that in this respect they differ from the so-called gliomatous growths of the retina, in which also there is a new formation of blood-vessels, but which are neoplasms of neural epiblastic tissue with mesoblastic vascular accessories.
In the angioblastomata the capillary vascular formation is the predominant factor, the intervascular endothelial proliferation being a secondary feature.
Neoplasms are, however, met with in which the intervascular endothelial proliferation preponderates over the vascular formation, a form of growth which is termed a haemangio-endothelioma. I have met with [19] and recorded in the Transactions of the Ophthalmological Society for 1892 one case of a new growth of the retina, which should I think be so classed. The tubular character which such growths present histologically necessarily renders their differentiation from gliomata a matter of some difficulty. The age-incidence of these two forms of growth is, however, very different; the case I described occurred in a woman aged 65 years, a time of life at which glioma of the retina has never been met with. One of the three cases recorded by Brant [20] in 1921, in which the growth was cellular rather than capillary, appears to have been of a similar type. It did not manifest any clinical symptoms until the third decade of the patient's life.
In these hamangio-endotheliomata, in which the cellular element is the predominating characteristic, there is a probability of malignant tendencies becoming manifest and of metastatic growths being formed. It would be interesting to know if some of the cerebellar tumours of a more solid than cystic character are not of this nature.
The fact that the retinal arteries are "end-arteries" (the main divisions into which the arteria centralis breaks up forming no inter-anastomosing capillary network) accounts for the characteristic ophthalmoscopic appearance which an angioblastoma presents, viz., that of an isolated swollen area in the periphery of the retina in which a much dilated companion artery and vein terminate. The case of a woman, aged 20, recorded by Foster Moore [22] in 1912, in which angioblastomata are shown in the retina, uncomplicated by any sequela, demonstrates well how the new growth is situated at the site normally occupied by the capillaries between an artery and vein. This patient had also recurrent attacks of nose bleeding, for which, however, a rhinological examination revealed no cause.
Though in some cases only one swollen area is present and one companion artery and vein are dilated, it has been -shown by, v. Hipp6l and Paton that in caseds watched over a long period fresh balloon-like swellings may develop in different parts of the fundus, the vessels leading to them becoming enlarged and tortuous. Such observations throw doubt on the congenital nature of these growths, but Lindau has recorded the presence of an angioblastoma in the retina of microscopic size which would escape detection ophthalmoscopically.
In the Transactions of the Ophthalmological Society for 1918, I [23] published a drawing of the fundus of the right eye of a woman, aged 26, who had been under my care for six years. It showed multiple swollen areas in the peripheral parts of the retina with dilated vessels terminating in them. The left eye had vision of 6, but there was in that eye also a swollen area in the retina, connected with the inferior temporal vessels. I saw this patient again ten years later; she was then blind in both eyes, and told me that her sight had failed completely in the course of a few months after the drawing had been made. For some years, she had had recurrent attacks of pain in the eyes; these, however, had ceased during the previous
year. There was then complete cataract in each eye; the pupils were inactive and there was one posterior synechia in the right eye, in which the tension was slightly increased, that of the left eye being normal. Her general health at that time seemed good and she made no complaint of any head symptoms, but I heard that she died three months later from what was stated to be meningitis. She was one of a family of three; one of her brothers, killed during the war, had been " cross-eyed," but apart from this there was no history of any eye affection in her family.
The clinical history of the eye affection in this case, which I had watched over a period of seventeen years, corresponds with that of two, described by v. Bippel [24J, which he had watched, for nine years and five and a half years respectively, the vision in both of which slowly deteriorated, and in which there were repeated heamorrhages, detachment of the retine, signs of iritis and secondary cataract. The detachment of the retina in these cases is mainly due to cystic formation in angiomatous growth. Cystic formations are very common in atrophic retinae in which the nerve elements have disappeared and the neuroglial framework has become spaced out by albuminous exudate. The cystic formations in these eyes with angiomatous growths seem, however, to be of a different cbaracter, and to resemble those which occur in angiomatous growths in the cerebellum, the question as to the pathogenesis of which has been fully discussed botb by Lindau and by Cushing and Bailey. These writers favour the view that the cysts are due to active transudation of lymph from the vessels of the growth rather than to a mere replacement by fluid of an area of degeneration. In both the eyes of the woman. Julia Martin, which had become staphylomatous, I found the interior occupied by large cysts, from which straw-coloured fluid escaped, and which had smooth walls containing nodules of vascular growth, which were no doubt the source of the fluid contents.
In 1911 v. Hippel described the pathological examination of an eye excised for secondary glaucoma sixteen years after the onset of the disease; he found the interior of the globe lined by a tumour-like mass, consisting exclusively of coils of vessels supported by neuroglial tissue, which he described as much proliferated in places. In one place he found that a large retinal artery had acquired a connection with the choroidal vessels, which were gigantically enlarged, but neither in this case, nor in any other which I have found recorded, was there the extensive invasion of the front of the eye by the vascular growth, and the formation of the anterior staphylomatous condition of the eyeball present in both eyes of the womian Julia Martin, which I described in 1894.
That a growth composed of thin-walled capillary blood-vessels should give rise to recurrent hemorrhages is only what might be expected. When such a growth is situated in the retina, the blood effused would collect in the tissue of the retina or-after breaking through the internal limiting membrane-in the vitreous chamber; or, after breaking through the external limiting membrane-between the retina and choroid. Recently effused blood has been seen ophthalmoscopically in the tissue of the retina and in the vitreous chamber in cases of retinal angioblastomata. In the latter situation newly developed blood-vessels often extend into the coagulum which is formed, and fibrous tissue develops in it, a condition somewhat inappropriately spoken of as "retinitis proliferans " being produced. The contraction of such fibrous bands, which are adherent to the retina, is another factor which tends to bring about its detachment. Blood which collects and coagulates between the retina and choroid may, as I was able to demonstrate very definitely in a case I recently recorded, have new vessels from the retinal blood-vessels growing into it. Fibroblasts are formed, the clot then being replaced by fibrous tissue of almost cicatricial consistency, cholesterin crystals, or the spaces in which such crystals have formed, frequently being found in it. Such a sub-retinal formation of fibrous tissue is the condition which I think Coats somewhat unfortunately spoke of as " massive exudation." Ophthalmoscopically it gives rise to the appearance of dense white plaques in the fundus, sometimes raised above the level of the surrounding parts, but always situated beneath the retinal blood-vessels, which course over it.
These white plaques, due to fibrous tissue formation in sub-retinal blood-clots, arc met witlh not only in connection with retinal angioblastomata, but also in connection with other cases in which the blood-vessels are diseased, so that hawmorrhage may take place from them, as, indeed, was very clearly shown by Coats.
Another kind of membrane, which is produced in connection with intra-ocular angiomatous growths which have existed for some time, is of a fibro-osteogenetic character, and appears to be an effort on the part of the surrounding mesoblastic tissue to encapsule the growth. Such a fibro-osteogenetic membrane was present, external to the vascular growth, in both the eyes of Julia Martin, and also in the case of retinal angioblastoma examined pathologically by v. Hippel. As I shall show later, fibro-osteogenetic membranes are also found in cases of choroidal angioma., So far as I know no such membranes have been found in connection with cerebellar angiomatous cysts, but they have been demonstrated as present by X-ray examination in connection with angiomatous growths above the tentorium in the cerebrum.
When a cystic angiomatous growth of the cerebellum hasbeen diagnosed it is possible, as shown by Hans Ulrik Moller, for it to be removed successfully and the patient's life be saved. When, however, the retina is affected by a similar growth, blindness always ensues, the eye often becoming glaucomatous and painful, so that it has to be removed. The question naturally arises: If a case is seen in an early stage of the affection can nothing be tried to arrest its progress? Ejler Holm, in two cases, applied radium treatment to the eye and by it witnessed diminution in the growth. Two years ago I suggested the possibility of treating the af'ection by electrolysis, but have not, so far, had the opportunity of putting it to the test. An electrolysis needle, well insulated up to its point, might, I suggest, be passed through the coats of the eye into the growth, in order to produce coagulation of the blood in it, the current being turned on immediately the needle entered the growth to avoid extravasation of blood into the vitreous. The exact spot at which to insert the needle so as to enter the growth could be determined by the ingenious technique devised by Gonin for ascertaining the position of a hole in a detached retina.
Angiomata of the Ciliary Blood-vessels.-Angiomata occur in connection with both the anterior and posterior ciliary blood-vessels.
Angiomata of the Choroid.-The first adequately described cases of choroidal angiomata were published in the Transactions of the Ophthalmological Society by Jennings Milles [251 in 1884 and by J. B. Lawford [26] in 1885. In 19[9 our Chairman, Mr. Leslie Paton, and myself [271 recorded a case in a boy aged 14, in which we diagnosed the probable presence of snch a growth in an eye with detachment of the retina and secondary glaucoma, from the presence of a large vascular navus on his cheek and round the margin of the orbit on the affected side. We were then able to collect the records of fifteen cases. Though the affection is a rare one, several others have since been published. That the disease is probably congenital in origin is borne out by the fact that defect of sight has been noted in some cases as dating from birth; it has not been, however, until about the end of the first decade of life, or later, that symptoms have arisen necessitating removal of the eye, so that the nature of the growth could be confirmed pathologically. In Wagenmann's [28] case the eye was not excised until the age of 50. Apparently all cases ultimately end with detachment of the retina and secondary glaucoma. A large vascular nevus affecting the skin of the face on the same side as the eye involved was present in about half the cases.
Nettleship, in Sturge's case already referred to, diagnosed the presence of an angioma in the choroid ophtbalmoscopically, from the darker and redder colour which it presented compared with th-at of the fellow eye, andralso from its association with tortuous retinal blood-vessels, and a vascular nevus of the skin of the face on the affected side. Its presence, however, was not confirmed by patbological examination. The ophthalmoscopic appearances of an angioma of the choroid which was so examined is recorded by Fehr [29] in a case which he was able to watch for 20 years before the eye was removed. The patient complained at first of a cloud over his left eye, and on examination there was found to be a central scotoma and contraction of the field of vision to 300. In the region of the macula a small greyish-white flat swelling was seen with, in places, a rough glistening surface. Its upper and lower edges were dark, as in a pigmented sarcoma. A retinal fold stretched between the optic nerve and this swelling, and there was a definite detachment of the lower part of the retina. The sight of the eye slowly deteriorated and in ten years was reduced to counting fingers at one foot. In a case recorded by Meller [301 the patient suffered from intense photophobia previous to the loss of sight from detachment of the retina, a symptom which Meller attributed to twitching of the retina caused by varying degrees of engorgement of the growth. I have had the opportunity of examining microscopical sections of three specimens of choroidal angiomata (Milles', Lawford's, and Paton's). In all three the growth was situated in the posterior part of the choroid and was of the nature of a cavernous angioma. Irregularly shaped spaces, containing blood, were separated from one another by walls composed of strands of delicate fibrous tissue lined by endothelial cells. In some recorded cases these boundary walls have tended to be more cellular than in others. Cases in which the cellular elements of an embryonic type were a predominating feature of the growth would have to be classed with those which Kerchbaumer has grouped as perivascular heemangiomata or perivascular endotheliomata, and which possess malignant characteristics.
The most interesting feature respecting the choroidal angiomata from a neurological point of view is their tendency to become encapsuled on their inner surface by a fibro-osteogenic membrane, and this quite apart from any inflammatory reaction. In Milles' specimen there is a connective-tissue layer on the inner surface of the growth, containing a small hard plate exactly resembling an early stage in the formation of bone. In Lawford's case the fibrous tissue formation on the inner surface of the growth is very small in extent and confined to the vicinity of the optic nerve. In Paton's specimen an extensive covering of fibrous tissue containing plates of bone had developed on the inner surface of the vascular growth and some of the bony plates completely encircling the innermost vascular spaces. Tailor mentions the presence of fibrous-tissue formation on the inner surface of the growth in his case, and Nordenson [31] , Wagenmann [281, Steffens [32] and Fehr the presence of fibrous osseous plaques in theirs.
The formation of these fibro-osteogenetic encapsuling membranes in connection with intra-ocular angiomata may, I suggest, be compared with the membranes shown radiologically around long-standing cerebral angiomata. Parkes Weber [381 in 1922 was the first to demonstrate by an X-ray examination of the head the presence of what he took to be a calcified membrane around an old unilateral haemangioma.
The case was that of a woman, aged 28, with right-sided spastic hemiplegia of congenital or early infantile origin, congenital hemangiomatous navus of the left side of the face, and a blind left eye from buphthalmos. Shortly afterwards observations of a similar nature were recorded in the Argentine. These are referred to by Cushing and Bailey in their book on " Tumours arising from the Blood-vessels of the Brain" as follows: It will be noticed that these writers, as the result of their radiological observations, speak of calcified membranes in connection with these angiomatous formations, whereas the membranes I have found in connection with the intra-ocular angiomata have been ossified. It will be interesting to know if pathological examination does not reveal the presence of bone in the intracranial membranes also.
Anyioma of the anterior ciliary vessels.-Angiomata of the iris, due to the situation of that structure in the front part of the eye, would, it might be thought, be easily recognized. A few recorded cases in which there was a protuberance of the iris, from which blood exuded and collected in the anterior chamber,have been so diagnosed, but the diagnosis has not been satisfactorily substantiated by histological examination. The best recorded case of angiomata of the iris is one recently described by Arnold Knapp [33], in which a pathological examination of a piece of the iris, which he had removed at a trephining operation for the relief of increased tension, was examined by Verhoeff. The case was that of a boy, aged 11, who had a diffuse vascular navus of the skin of the face, upper extremities and trunk,and also of the gums and hard palate. There was nothing very distinctive in the appearance of this clinically to suggest the presence of an angiomatous growth. It was described as " off-colour," of a dull greyish-blue. On its surface there was a network of superficial branching white lines, and some dilated vessels were visible. The most striking feature in the iris was the presence of many greyish nodules scattered over it without any zone of predilection. Both eyes were involved and both had become glaucomatous, with deep cupping and atrophy of the optic discs. Each eye was trephined at the upper limbus, and it was noticed that on dissecting down the conjunctiva an unusual plexus of episcleral vessels was exposed. Microscopical examination of the piece of iris removed showed it to be thickened owing to proliferation of endothelial cells with many new-formed blood-vessels. The nodules on the surface of the iris were composed of cells crowded together in layers. In this case the condition then appears to have been an angiomatous growth of the iris in which an increase of tne peri-endothelium was one of its most conspicuous features. Though an increase in the size of the episcleral vessels had not been noted in the first place, an unusual plexus of them was exposed on dissecting down the conjunctiva. In several other cases in which there was a cutaneous vascular navus of the eyelids and face, enlargement of the episcleral and ocular conjunctival blood-vessels has been noted. In Sturge's case, referred to at the beginning of this paper, Nettleship spoke of an ill-defined purplish or lilac patch in the sclerotic in the ciliary region, which he termed a " scleral navus." In Horrocks' case Nettleship also described an enlarged network of the anterior ciliary veins. Yamanaka [34] in 1927 collected the records of fourteen cases in which a cutaneous vascular n8evus was associated with glaucoma. Waardenburgh [35] , at the International Congress at Amsterdam last year, stated that "navus flamens of the face, and also frequently of several other parts of the body, was described about thirty times in connection with glaucoma, mostly hydrophthalmos." Tne glaucoma in these cases is usually unilateral, but bilateral cases have been described. When unilateral, the nawoid condition of the skin and the glaucoma are alwavs on the same side, showing an intimate association between them. When increased tension of an eye begins early in life, while its external coat is still elastic and expansile, the whole eyeball becomes enlarged, the condition described as " buphthalmos " or " hydrophthalmos " being produced. Safar [36] examined pathologically an eye with hydrophthalmos which was associated with a vascular nawvus of the face, and attributed the increased tension to abnormalities about the angle of the anterior chamber, viz., incomplete development of the canal of Schlemm and of the scleral spur, with thickening of the iris tissue at the angle of the anterior chamber. These findings are similar to what I and other investigators have described as commonly met with in cases of hydrophthalmos. I have shown that the extent of the malformation at the angle of the anterior Section of Neurology, and Section of Ophthatlmnology 381 chamber varies considerably in different cases, the time of onset and degree of increased tension of the eye varying accordingly.
In 1906 Harvey Cushing [37] in a paper entitled " Cases of Spontaneous Intracranial HIemorrhage associated with Trigeminal Nevi," described three cases of extensive vascular navi of the skin on one side of the face with buphthalmos on the same side, and contralateral epileptic symptoms which he attributed to intracranial hbemorrhage from a vascular growth.
In 1929 Parkes Weber [39] was able to collect eight cases in which buphthalmos was associated with cutaneous and cerebral (not cerebellar) hbemangiomatosis, and suggested that whilst retinal hbemangiomatosis was most likelv to be associated with disease (cystic angioma) below the tentorium cerebelli (Lindau's syndrome), buphthalmos was associated with bhmaDgiomatosis above the tentorium.
From the material here put together I think I may add that tortuosity of fullyformed retinal vessels is also at times associated with hemangiomatosis above the tentorium cerebelli. Further, that though angioblastomata or true vascular tumours of the retina are associated with growths of a similar character in the cerebellum, no case has, so far, been recorded in which they have been found associated with hanmangiomatosis above the tentorium cerebelli.
Lindau believes that angioblastomata do not occur in the cerebrum, and Cushing and Bailey say that they have not themselves met with one so situated. From their examination of the literature of the subject they conclude that " the list of true blood-vessel tumours of the cerebrum is an exceedingly meagre one." Angioblastomata in both the retina and the cerebellum are mesoblastic newvgrowths situated in an epiblastic environment, but as to why they show this predilection for the tissue of the small rather than the large brain no explanation has as yet been given.
Though all forms of intra-ocular angiomata are liable to result in secondary glaucoma, it is only glaucoma which dates from birth or very early life which causes buphthalmos: such a glaucoma, e.g., as is due to a primary congenital malformation at the angle of the anterior chamber obstructing the exit of the intra-ocular fluid.
In conclusion, it has been shown by a case recently recorded by Foster Moore [40] , that intracranial htemangiomatosis may give rise to ocular symptoms quite apart from any new formation in the eyes themselves. It may, like any other intracranial new growth, give rise to papillhcdema by causing increased intracranial pressure; or give rise to homonymous hemianopsia by involvement of the visual cortex.
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Since the above article was written one covering somezvhat the same gr-ound has been published in the "British Journal of Ophthalmologly " for October, by A. J.
Ballantyne.
Dr. J. G. Greenfield: In our interest in the fascinating combination of anomalies to which Dr. Lindau has introduced us, we are apt to forget the relationship of these discoveries to general pathology. From textbooks on pathology we learn that capillary haemangiomata are tumours or malformations of congenital origin; that they usually grow little if at all during life, but that they may take on a habit of progressive growth and invade surrounding tissues or, since they are mesoblastic tumours, may become sarcomatous. There is evidence that the tumours of the retina and cerebellum have the same characteristics. The familial history, the presence of more than one tumour of the same kind in a patient, or the association of one or more of these tumours with other abnormalities, such as those which Dr. Lindau has described in the pancreas and kidney, indicate their congenital nature. In several of my own ten cases of capillary angioma the tumours associated with cerebellar cysts have been extremely small; four of them have been smaller than a pea. And as the symptoms were entirely due to the cyst formation there was no evidence that the actual tumour was enlarging. Sir Percy Sargent and I have recently brought forward evidence that trauma may start the cyst formation when a small tumour is already in existence. In the history of three of our cases blows on the head occurred shortly before the onset of symptoms. In Seidel's case and in one of Cushing's cases the same definite association witb trauma is found. If, therefore, some of these capillary angiomas do not grow, or grow only very slowly, there seems little justification for the use of the word "htemangioblastoma" as a generic name for them.
The possibility that they may become sarcomatous is suggested by the case recently published by Sladden in wbich the tumour in the eye, removed twenty years before death, was so cellular that it was impossible to classify it definitely as an angioma. Sladden considered, however, that the absence of mitotic figures was against the diagnosis of sarcoma. There were also in this case true capillary angiomas in both cerebellar hemispheres and in the left kidney. This appears to be the only case in the literature in which capillary angiomas of the kidney were found in association with cerebellar tumours of the same nature.
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Journ. Ophth., 1930, xiv, 224. Dr. George Riddoch: I will confine my remarks to some of the features of the clinical picture of intracranial haemangioblastomata.
Those tumours are clearly congenital, but they seldom give rise to symptoms before the second, third or fourth decade of life. It would appear that solid tumours declare themselves at an earlier age than cystic ones. In Cushing's collection of solid tumours the average age was 241 years, while in Dandy's series it was 25 years, though that series included a baby aged one month. Two of my own patients were 24 and 20 years old respectively at the time of onset of symptoms. In the cystic variety, however, the average age of the two series (Cushing's and Dandy's) was 39 and 35i years respectively. The ages of my own two patients were 43 and 42 respectively. Cystic tumours appeared to be much more common than the solid ones.
Once disorders of function have begun to develop, the course tends to be more rapid with cystic than with non-cystic tumours, and the interval between the onset of the headache and of cerebellar symptoms, with the possible exception of giddiness, is shorter with the cystic variety, probably because the cyst grows the more rapidly.
The clinical picture begins with paroxysmal headache, which occurs on waking or is brought on by stooping, coughing or sneezing. The attacks may be long or short. The pain, which is sub-occipital, frontal, temporal or general, is described as aching or shooting. It may be associated with vomiting with or without nausea, but this may be late in appearing, as for example in one patient who did not begin to vomit until fifteen months after the onset of headache. These bouts of headache, between which the patient may for months be perfectly well, are undoubtedly due to intermittent hydrocephalus. It is to the intermittency and briefness of the attacks of hydrocephalus in the earlier stages of the complaint that the prolonged absence of papillcedema must be attributed. The optic discs may be normal for months (eighteen months in one patient) after headache has commenced. (In none of the speaker's patients was angioma of the retina found.) This long interval between the onset of paroxysmal headache of the hydrocephalic type, and papillcedema, is one of the striking features in the clinical picture. In time, hydrocephalus, of course, becomes. persistent, with the usual results. The attacks of headache are more prolonged, papillcedema develops, along with diplopia, from sixth nerve palsy, and mental dullness. In association with severe headache consciousness may be temporarily lost and " tonic " fits develop.
Another interesting point in the clinical story is the delay in appearance of prominent cerebellar symptoms and signs. Giddiness, it is true, may occur simultaneously with headache, but it may not De noticed for a year or longer afterwards. It is, however, distinct from the giddiness of hydrocephalic attacks, for it is provoked by movement of the head and is independent of the headaches. Apart from giddy attacks, the first indications of cerebellar disorder are a stiff attitude of the head, unsteadiness in walking and turning, and slight hypotonia, with clumsiness of the fingers, usually unilateral, or more on one side than the other. Unsteadiness in walking had developed sufficiently to arrest the patient's attention eight months and fourteen months in two cases of cystic haemangioblastoma, and three and a half years in a case of non-cystic tumour in the fourth ventricle, after the onset of headache. Nystagmus at this stage is commonly absent and dysmetria is often slight.
Interesting extracerebellar focal signs, due probably to pressure on the bulb and posterior column nuclei, were describcd by Cushing and Bailey, and were present in one of the speaker's cases. They consist of unilateral or bilateral defective postural sensibility in the fingers and toes, and astereognosis. Tingling and numbness may also occur, as well as an extensor plantar response on one or both sides. These abnormalities are not, however, peculiar to cerebellar hbmangioblastomas, for they may develop with other tumours or cysts in this situation.
Reviewing the clinical picture, which has been only briefly sketched, it is suggested that a presumptive diagnosis of the nature of the tumour can be made at the bedside, even in the absence of a retinal angioma. The diagnostic points on which I would lay stress are the age at which these tumours commonly begin to produce symptoms, the long history of intermittent headaches of the hydrocephalic type, the late appearance of papillcedema and cerebellar signs, and, if present, a retinal angioma.
Dr. Dorothy Russell: It has been pointed out by Lindau and others that the true capillary hsemangiomata, or hawmangioblastomata, appear to be confined to the subtentorial parts of the central nervous system. Above the tentorium these tumours are of doubtful occurrence. On the other hand, two distinct kinds of vascular tumour are found in the cerebral hemispheres-using the word tumour in a wide sense: first the cirsoid aneurysms, and secondly the cavernous hemangiomata. The structure of these cavernouis tumours has been little studied by recent workers, and my observations will be principally concerned with this group.
In the Institute of Pathology at the London Hospital there are records of nineteen cases in which blood-vessel tumours have occurred in the central nervous system. They are divided into cirsoid aneurysms (seven cases), capillary haemangiomata (four cases), multiple capillary telangiectases (one case) and cavernous hbumangiomata (seven cases).
The cirsoid aneurysms appear to be angiomatous malformations of congenital origin. They are composed of abnormal arteries and veins. Their site of origin is in the leptomeninges, and they involve the underlying brain secondarily by extension. It is not proposed to discuss these further.
The first of our four cases of true capillary hamangioma is of interest historically, as the second example of Lindau's disease to be recorded chronologically.
It was reported by Turner (1888) in the Transactions of the Pathological Society of London as a case of cystic growths in the cerebellum and right adrenal. There were also cysts in the kidney and liver. In the fourth case a capillary haemangioma of the cervical enlargement is associated with syringomyelia extending upwards to the medulla and downwards to the tenth thoracic segment. There are two histological features in this specimen to be emphasized in connection with the discussion that follows: first, there is no capsule separating the capillary loops from the surrounding nerve tissue and, secondly, tongues of glia extend into the tumour for considerable distances. The greater part of the interstitial tissue is, however, composed of fine reticulum which is clearly demonstrated by Laidlaw's silver method.
Our single case of multiple capillary telangiectases should, strictly speaking, be included with the angiomatous malformations. It has to be considered, however, as a possible precursor of the cavernous hbemangiomata. In these telangiectases groups of greatly dilated capillaries are seen, the individual loops being separated by nerve tissue.
The cavernous haenrangiomata usually occur above the tentorium, and occupy either the white matter of the hemispheres or the basal ganglia. They appear each as a lobulated or mulberry-like mass, which, on section, presents a congeries of small and large spaces containing blood, or blood-clot, the blood spaces being separated by a mesh of grey fibrous strands, They have no anatomical connection with the meninges and are not, in our series, associated with cyst-formation.
Microscopically, they consist essentially of a non-encapsulated system of cavernous and capillary spaces the walls of which are wholly composed of collagen and are lined with a single layer of endothelial cells. For the most part these walls are thin and indistinguishable from those of capillaries. They are, however, very frequently thickened by reduplication of the collagen and then it often appears that the walls of adjacenjt blood spaces have coalesced. This is commonly seen in the central parts of the tumour and in these. areas a variable amount of reticulum is demonstrable while glia is absent. In some instances the amount of reticulum that can be demonstrated is comparable with that seen in the true capillary hEemangioblastomas. There is, however, no endothelial Droliferation in the interstitial tissue in these cases such as is found in the hamangioblastomas, and the absence of this feature may be of importance in separating these two types of tumour. The blood spaces in the outlying parts of the cavernous haemangiomata are usually separated by nerve tissue in which a conspicuous gliosis is demonstrable.
It is difficult to decide whether these cavernous tumours are to be regarded as angiomatous malformations or as true neoplasms. The nature of the interstitial tissue has been used as a diagnostic criterion by Bailey and Cushing. They have suggested that reticulum is the characteristic interstitial element in the true tumours, or hamangioblastomata, whereas glia is found always between the vessels in the angiomatous malformations. Their series of cases did not, however, include any of the kind under present discussion. If their criterion is rigidly maintained it would be necessary, I believe, to include many cavernous heemangiomata amongst the true neoplasms. It may be found, however, that the presence or absence of endothelial proliferation in the meshes of the reticulum is a more trustworthy guide. On the other hand, it may be argued that the cavernous hbmangiomata are closely allied to the capillary telangiectases and are derived from them by fusion of adjacent capillary loops. The relationship of these cavernous hmangiomata to Lindau's disease also has to be considered, in view of the fact that lesions of the Lindau syndrome type were found in other parts of the body in two of our seven cases. In one of these, multiple cavernous haemangiomata of the central nervous system were associated with a blending together of the suprarenal and renal cortex on the left side. There were many small cysts in this suprarenal and in the adjoining kidney and, in addition, there were several capillary telangiectases in the medulla of the same kidney. In a second case a solitary cavernous tumour of the cerebrum was associated with a capillary haemangioma of the subcutis of the buttock. This skin lesion, however, was of a telangiectatic rather than of a neoplastic character.
Whether they are regarded as neoplasms or as angiomatous malformations there seems little doubt that these cavernous tumours form a distinct group, being separable on the one hand from the subtentorial capillary hEemangioblastomata, and, on the other hand, from the meningeal cirsoid aneurysms. Their possible connection with Lindau's disease will be an interesting point for future inquiry.
Mr. L. B. Rawling said that his own experience of the conditions under discussion had only extended to three or four cases.
In 1923 he had seen a boy, aged 5 years, who was supposed to be suffering from a cerebral tumour. There were attacks of headache and vomiting, but no papillkedema or other visual change was present. There was, however, a marked outward bulging of the bone in the frontal region. This region was trephined there, and on opening the dura mater a sero-sanguineous discharge was evident, and beneath that, over the whole area exposed, was a large tortuous mass of veins, greatly engorged in appearance, and of the type which, as Sir Percy Sargent has pointed out, one was anxious to avoid injuring. He (the speaker) had sewn up the wound, and from that time onwards the boy was relieved of his headaches and had no more fits. In 1928 he was in St. Bartholomew's Hospital with an enormous hsematoma on the right side of the face, through rupture of some veins and the escape of blood through the osseous and dural aperture. So, by reason of a decompression over the angioma, one would alleviate headache, etc., at the expense, however, of an external haematomata. The hsematomata subsided, and the boy is now quite well, though there is some bulging over the right frontal region.
Three years ago a radiologist had shown him (the speaker) a skiagram of a boy, aged 7 years, who, ever since birth, had been troubled with weakness on the left side of the body and also had had fits of various kinds. There was a very large angioma occupying the right half of the face, in the distribution of the first and second divisions of fifth nerve. On X-ray examination, an extraordinary angiomatous condition, with calcified vessels, was seen occupying the right half of the cerebrum, more especially in the occipital region, whilst the subtentorial region was quite clear. On antero-posterior section it could be seen that the condition extended deeply into the brain substance. It was important to lay stress on the fact that these angiomata were seldom confined to the surface-they almost always extended deeply into the substance. In one case at the West End Hospital the extension projected into the lateral ventricle.
In the third case a diagnosis was made of tumour in the parietal region. Exploration was carried out (osteoplastic resection), and on turning down the dura mater, an extensive haemangioma was found, with one large venous saccule at the centre. This patient was operated upon two years ago. He had been suffering from fits before the operation, but he had had neither fits nor headache since, so that, as in the first case, operation had done some good.
Dr. F. Parkes Weber said he had listened with extreme interest to what had been said by the three openers. He wished to add a few words in regard to the following question: When cutaneous hbmangiomatous conditions were associated with vascular tumours of the brain, of what type were they? The first chief type of vascular tumour of the brain was the racemose meningeal angioma (probably the cavernous angiomata were allied) above the tentorium cerebelli. It was known that the main kind of angiomatous condition in the skin, allied to this meningeal or cerebral condition, was the ordinary port-wine-stain nevus. What he especially wanted to know, however, was what was the type of angiomatous condition in the skin-in the few cases in which there was any-associated with what might be 'called and had been called "Lindau's disease" ? By the latter term he meant ,definitely the occurrence of hmangio-endothelioma in the central nervous system, mostly below the tentorium cerebelli. One would expect that when cutaneous :angiomatous conditions were associated with Lindau's disease their histology would .be that of hawmangio-endothelioma. He wanted to know whether that was the case. 'Hasmangio-endothelioma was not a very rare type of cutaneous nsevus.
Another remark he wished to make was the following: The meeting had heard about the interesting association of cysts in the kidney (and certain other organs) with Lindau's disease. Of what kind were those cysts in the kidney 9 It was not the type of renal cyst most generally known. He had taken a special interest in cysts of the kidney and liver; and in what were called congenital cystic (polycystic) kidneys (a familial congenital-developmental disease which was not infrequently familial), one nearly always also found a cystic condition of the liver if there were a post-mortem examination. If cysts in the liver were not seen at once with the naked eye, a microscopical examination would nearly always reveal their presence, or the presence of an analogous interlobular fibrous condition. He had never heard of this condition (which he preferred to call congenital-developmental "cystic dysplasia of the kidneys and the liver ") being associated in any way with Lindau's disease. And he would make the challenging statement that whatever kind of cysts there might be in cases of Lindau's disease in the kidney and in other organs, they were not of the class that he called congenital-dd3velopmental cystic dysplasia of the ikidneys and liver.
Dr. Henry Cohen said that he had seen a number of these angiomatous malformations of the brain, and they had usually been associated with radiologically demonstrable changes. In the case of a patient, now aged 25, epilepsy (not Jacksonian) had developed when he was a boy aged 15. Recently, after an attack of status epilepticus, a left hemiparesis had developed, affecting, maximally, the left arm. He had the characteristic signs of a right parietal lesion, unassociated with any papilleedema, and he had not had severe headache. There was a bruit over the right parietal eminence, synchronous with cardiac systole and obliterated by pressure on the carotid artery. By X-ray examination one was able to see a little depression in the skull, and, apparently radiating from it, a series of dilated veins of the diploe. The depression seen was due to an angioma arteriale of rather marked type, depressing the inner table of the skull, thinning the bone, and apparently preventing the return of blood through the diploic veins, so causing this dilatation.
There was-no direct connection between this depression and the distended veins.
In another case, that of a woman, whose left posterior auricular artery bad been tied by Mr. Sewell seven years before on account of pulsating tinnitus, mild epileptiform attacks had developed, four years afterwards, and, later, headache, dysphagia, shooting pains in the left face and jaw, etc. There was a marked bruit, synchronizing with the cardiac systole, over the left mastoid area, and X-ray examination showed that the mastoid and petrous area was thinned out and grooved by this arterial angiomatous malformation.
The next case of interest from a radiological standpoint was one of a female patient who had a port-wine stain over the whole of the left side of the body, and an enormous cavernous type of navus on the left side of the face and leg. Only in the last three years had any neurological symptoms developed. The patient's age now was 39. Right hemiparesis had developed, i.e., on the side opposite to the port-wine stain, and there was a marked bilateral area of calcification in the skull.
He had just had a case of exostosis of the frontal area, which gave the same radiological picture. He thought, however, that the condition in that case was one of calcification within a nevus.
[Dr. Cohen showed a slide illustrating a case in which a telangiectasis had produced a characteristic Weber's syndrome. He also showed a slide illustrating a tumour in the right subcortical parietal area. The patient, who had had signs of gross intracranial tension and attacks of hemiplegia, suggesting a vascular origin, had died suddenly. In the tumour were definite lacunme containing blood, but no definite vessel wall could be seen.] Dr. W. G. Barnard: I am showing a specimen of a tumour because of its rarity. Dr. Lindau has not seen one of the kind before, and in their monograph Cushing and Bailey doubt the authenticity of the records of those already published, and state that they themselves have not seen such a tumour. It is a capillary haemangioma of the brain, occurring above the level of the tentorium cerebelli. It is situated in the temporal lobes adjoining the fissure of Sylvius, and the sections show the typical structure of a capillary hmmangioma with fibrous interstitial tissue.
Speaking as a pathologist, I can see no reason for the rarity of these tumours above the level of the tentorium and their comparative frequence below that level, and I suggest that the rarity is probably apparenu rather than real, and is due to the fact that the more intensive study of cerebral tumours is of recent date.
[The tumour was demonstrated, the cyst in the substance of the brain, together with the hoemangiomatous tumour in its wall, was shown, and its resemblance to similar tumours occurring in the cerebellum was pointed out.] Dr. Lindau (in reply) said he agreed with Dr. Greenfield that trauma, and not seldom a serious one, was often an occurrence in the history of these cases, and was a feature which could not be overlooked. On the other hand, he considered that the condition under discussion was congenital, and existed from the beginning as an abnormal collection of cells, later in life giving rise to a neoplasm. Tumours of the acoustic nerve occurred at about the age of 40, probably in the same way, originating from an abnormal collection of cells.
As for capillary angiomatosis, there was an opportunity to observe the development of the angiomata that was quite extraordinary, namely in the fundus. When a case of retinal angioma was followed clinically, now and then the other eye was affected, so providing the possibility of studying the lesion from the beginning. Was it not most probable that the cerebellar angiomata developed in the same manner as the retinal?
He had been much interested in Dr. Russell's figures, and he had been surprised at the number of cases of cavernous capillary telangiectasis she was able to show. He noted that Dr. Russell, also, insisted on the necessity of keeping these growths clear of other forms, such as hwmangioblastomata. She had shown a case in which, besides cavernous angiomata of the brain, there were cysts of the kidneys. He did not think that these formed a link between capillary angiomatosis and angiomatous malformations. In the kidney one could now and then see cysts when tumours occurred in other parts of the body. Much more significant was a cystic pancreas or a retinal angioma; these were not reported in Dr. Russell's cases. He thought it wise to keep the groups distinct.
In answer to Dr. Parkes Weber, who spoke of nevi of the skin correlated with capillary angiomatosis, his (Dr. Lindau's) view was that they were quite rarecontrary to the conditions in cavernous angiomatosis-only two cases being reported (Fabritius, Aust). No histological examination was made in these cases, and we had no knowledge of the type of the associated skin lesions. The cysts found in the kidneys were scattered, only from 10 to 20 in number, and apparently of another kind than congenital polycystie kidneys.
